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^J71) We, COMPAGNIB FRANC AI SB 
DBS PBTROLBS. a French oorportto body, 
of 5 tm MlcJxftJ-Ange, Pari* 16 erne! 
France, do hereby declare the Invention, 
for which we pray thai a patent 
may be granted to us, and the 
method by which ft ia to be performed* 
to be pHTticniaity deacribed ia and by the 
following statement: — 

The present invention U concerned with 
exploratory drflBng and in pertioniar to the 

£ retention of a drilled bole against carina 
i and Digram of water. 
Known methods, in apfte of the proms* 
Achieved, all have the common (riarso- 
teriatio pi protecting the drilled bole against 
caving in of the strata passed Ihroa&n by 
mean* of tubes which are sent down mm the 
driffing descends. Thii type of protection 
which is costly, due both to the Sfcac 
required to place the tubes in position and 
the mrtTHihaTMlttTtg involved and to the cost 
of Che tubes used, if particularly trouble- 
~r <5rUHag methods, 

25 ? ***** trtfam methods areem- 

pleved, because of a tons of power* due to 
rubbing of the drilling tool drive shaft 
against the walls of the bore hole, is edded 
tothe above disadvantage. This loss of 
R 0 *** nmy be oofissderable because this 
shaft may be as much as several miles in 
lenn^ Piu-thermore, when the tools require 
changing rt u necessary to raisa the drive 
shof^ whkh cosnprises lengths of tod 
screwed one Into the other* and unscrew It 
J^g^*^ cost price c* tins typo of 

^SJSnSS^ of boredom driCrng called 
AfxkWiW achieves a net advaince over 
rotary methods because the drive shaft ia 
retraced >y a flsfttble armoured hose for the 
tool driving motor end the flexible hcee can 
he wound up or unwound by means of a 
drum. In addition, the space takea up by the 
d rMlag platform can be reduced Hbt ske. 
However this method does not dispense whh 
the need to protect the druledbole using 
steel tubes to prevent caving in of the strata. 



30 



35 



40 



45 



55 



60 



t>5 



70 



Furthermore, U is essential to ensure a 
perfect seel round the flexible hose so as to 30 
avoid the considerable danger if an eruption 
occurs, 

md^^S to *^ e f t J 0, PWwmt 
mvermon there is provided a method of 
mmioratory drilling comprising drilling a 
tole^ nwoldhig a tubing Bound ttmwell 
of fee drilled hole simultaneously with 
dr ^*8 <* *f Hole* the tube^wJwnting 
caving in of the strata and mgrass of water! 

According to another aspect of the 
present invention there is provided a 
method of croloretory drifting comprrsins 
taffing . hole by passing a drSmgnxS 
downwardly through the earth, mouShn* a 
tubing around the wall of the drilled hole 
simultaneously with tae downward 
movement of (he drilling tool, to prevent 
«»vingl a of the strata and ingress of water, 

^TSSL ia ^ K J? adablc carried by 

£e drillrM tool U expanded laterally against 
ttojmo^edt^so as to prevent re& 
movement between the expandable member 
rathe . taWnr and a force is exerted be- 

IT^E 4^,, "T 1 * ««JMmdabla member 
endthedrilungtcoltoca^aatfaii drfnw «£5 
to progress downwardly. 

Thus, on the surface, instead of having a 
l»rge itock of pipes mhrsy* available. Won 
are assembled one to the other as drilflnji 
Proju-essei. it is only necessary to have 
available a stock of rnouMini wdcrSu 

DOTw^tteyerelediatoatut^fmroer 
connected with and above the drifflag tool. 

By ^Jfj^ method the strabHnnbe 
suuported bnmedUtely after drinSu 

J™ °* ta ^ to Process of . 

beta inocddedj may be protected from the 

below it. Thai csablei i the tuhmg to be ef- 
fectively protected during its rneuidioji 
process because H Is enough to statrrothat 
the ilccve former and drilling tool holder 
srecHecdvely sealed tor ihotnbrng termer 
to be protected from the strata andV^a 
result, all water ingress. . ^ * 
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According to a further 
pruent invention there I 

»JS^W««f««tog A. tool MdliSnrted 

eaunph. only, with fefaSe 

In the drawings: 

ta a ^figrwnni^te vie*, fa, 
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?J2?* <!h ' Wn drill tool 2 and which mmvhZl 
ita-bsne or an electric motor II hhn^jt. 



preatkm greater How 2-500 y__ ._j 

W™J2y * »ai» above the premxM 
t tt theba^of Ae driH. TnereSnb 
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too* channel 73 » ^TZSri^^ 1 ^ 1 
theHS^rjJf 1 ' "te^ «• Placed wKta- 



in the tafia ted poahton in Pi^tl. , 

■Bghty <USsU inrfu 15 and 
S^STtJS^fS^ 1x1 <• Per each 105 

preparation or th« S«il«-J^r ™ 
^EE^** • aioUllic nature.^ °* /OT 
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smh the drilfing depth thus ensuring en 
m lection pressure for the realm at former* 
15 wrotX 16 wiiiches 30 bars big*^ then that at 
the bottom. Flexible hoeee 33 and 34 are 
5 heeled mus entering that Hie viscosity of the 
material la not lowered* A valve 37 enables 
the Introduction of hardener Into a itatie 
mixer 38 to be stepped. Tins eflowa italic 
mixer 38 to be drained of hardener, m the 
10 event of a temporary stop in drilling, before 
valve 39, winch controls the feed of resin to 
infection zones 19 ox 20, according to 
whether tubmg 6" or ileeve 6 is being made, 
it dosed. It win be understood that two 
15 assemblies exist similar to that shown In 
Figure 6, one for the sleeve 6, the other for 
the tubing 8. . „ 

Thus h wfli be understood mat circuits 5 
end 7, illustrated In Figure 1, each comprise 
20 two ohsaneis, oee for the rcsfa and the other 
for the hardener, the channel for the latter 
being provided with a valve such as 37 
located on the iakt side of a static mixer 
such ea 38. Likewise, valves such as 39 
25 control the flow of each of me resins and 
they are located one In chatine! 7 near in- 
jection zone 19 and the other in channel 5 
near injection sane 20. 

Use advancement of drilling and the 
30 forming of tubing 8 and its sleeve 6 are 
carried out as Illustrated dlammnmtjcafly 
In Figures 3 to 5. In Figure 3, sleeves 11 and 
12 are illustrated deflated and inflated 
respectively. Sleeve It Is fast with body 10 
35 ana descends with body 10 as a result of oil 
pressure, m the general circuit 23, exerted 
on piston 40, mat with body 10, under the 
control of control unit 9 (Figure 8). Oil 
entering the top part of ovhuder 42 via 
40 ctrouitel pushes the piston down, sleeve 12 
remaining firmly applied against tubing 8 by 
reevioea Inflation of the sleeve. Thus, as tool 
2 progresses downwards, body 10 descends 
relative to sleeve 1Z Formers 15 and 16 fast 
45 with body 10 also descend and. during, this 
movement, a certain amount of resin is 
extruded in acute 20 to form ileeve 6, the 
resin gradually polymerising in the regions 
of the heating element IS. whereas resin 
50 extruded in zone 19. the flow of which Is 
different from the teem used In the making 
of sleeve 6, polymerises near heating 
element 17 to form tubing 8. It is of course 
understood feat the quantities injected are 
55 in proportion to the downward progress of 
the too! and the thickness of die respective 
sleeve or tubing. For example, the sleeve 6 
may be about 10 ram thick and the tubing 8 
about SO mm thick. The control unit 9 
60 controls the supply of reams* 

The tool continues to advance downwards 
until piston 40 reaches the bottom of 
cylinder 42, Figure 4, This leads to me 
immediate inflation of sleeve 11, Figure 5, 
65 which holds the body 10 while sleeve 12 is 
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deflated to enable It to take up a lower 
position as the result of injection of oil into 
the next of cylinder 42 located below piston 
40. The automatic inflation of sleeve 11 may 
be ensured by an electrical impulse from an 
end of stroke stop S8, the unpulse being 
transmitted by wire 61 to control unit 9. 
Figure 8. As solenoid flap valve control 
circuits which control hyjhuulic feed to the 
hydreuHo circuits are well known, details of 75 
the various circuits ensuring reflation and 
deflation of the sleeves have not been 
illustrated. Thus, during a period of time 
which may be very short, sleeve 12 moves 
dewn to a lower level so that when the top of 80 
cylinder 42 is close to piston 40, all that la 
necessary Is to apply oil under pressure once 
again inside sleeve 12 and release the 
pressure Inside sleeve 11 to return to the 
Initial conditions illustrated in Figure 3. For 85 
this purpose an and of stroke atop 59 may be 
used whkh sends a releasing rntputse by 
wire 60 to control unit 9(Fieurea 1 and 6% In 
Figure 6, then, art found the oil circuit 23, 
ream supply circuit 5 and 7 and mud circuit 90 
4 comprising a down chancel 4n and an up 
channel 46 m cone Z, figure 7. 

A high pressure pump 45 supplies the oil 
necessary to inflate formers 15, 16. shield 22 
and sleeves 11 and 12. AfirsJ circuit 43 lends 95 
to controls CIS, C16 and C22 for inflating 
formers 15, 16 and shield 22. In the same 
way a second circuit 44 leads to controls Cll 
andC12for sleeves 11 aed 12. The assemhhr 
of circuits 48, 49 and 50 controlling controls IX 
CIS, C16, and C22, and circuits and 47 
controlling controls Cll and Ci2 are pieced 
under the control of the general control 5i 
for advancing or stopping the forming 
machine and m consequence piston 40, the 105 
movement of which depends on the oil fed 
via circuit 41. Circuit 41, serving channels 
C42e and C42e controlled by control 
channels 62 and 63 from the nneial control 
51, enables, vie channel C42e, the drill to 110 
advance downwards and the sleeve 6 and 
tubing 8 forming machine to descend 
simultaneously, and enables, via channel 
G42fr, cylinder 42 to descend after deflation 
of sleeve 12* Wires 61 and 60 transmit the 115 
impulses sent out by the end of stroke stops 
58 and 59 to the general control 51 in order 
to control the automatic setting in motion of 
the inflating and deflating operations for 
sleeves 11 and 12 via control channels 46 120 
and 47. The mud circuit 4 is also placed 
under the control of controls CE, CF and 
CO for three valves ELF, C (Figure 7), these 
controls being plsced under the control of 
control unit 51 by channels 64, 65 and 66, 125 
Valves B and F may be closed in the event of 
me forming machine being stopped or due 
to detection of s high pressure zone by 
detector 53 coupled to control unit 51 by 
C53» In this flhutratkm, the none ffldndmg 130 



the tube making manhhia, and the btfletabla 
Jlcev©», has been indinated by tbo letter Z. 
. The moulding zone hu been indicated by 
tbo latter M. As far u (he mud circuit » 
11 U ** aa that it ii M In br 
flexible hoae 3 and returned by channel 4b 
In ranalar section A. Supply drculta 5 and 7 
ror ratal and haxdeaera are placed under 
io rHf 0 **"* controls C35, tSTand C35, 

oOTtrolling valves 37 for fee hardener 
gmta «ad C 39 and C '39 controtBng valves 
39 for the rwfau anonr/. A chamiel 54 

«, r^? < ^ C 2i tr i un iI SI to controai C35 to 
15 ^Etafi the realn flow under a 

control relative to the speed of advance by 
toy desired method, channel C53 also 
^W^J^Jg^flow to^bc brought uader a' 

20 the bottom rJ tK- drflS^tomanS^ by 
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^cwure sensor > 53 by any desired method. 
Control unit 51 Is operate* coneeqoen£ 
from the surface by fine T. •H*"™* 

•>< ^.S"^ dl ^ to J^^«>^^* dotted fine 
25 CS3haa been ilkstreted eoAow a special 
coonr*uon the object of which i. to send. 

^LJ^S^r ^V, 11 ^^ ****** of 
^°i?^ tion ^enables the flow of retina to 
stopped and heetmg of heating eknuota 
nsmtf 18 of formers 15 and ^6tobo 
smtcbed off. by means of connection 56 for 
cootromng jhp dosoxe of the soud circuit 
, t ^wBamdPan4bymcaasof ooonoetian 
57 lor controlling the Inflation of sleeves II 
■ad 12. with the object of locking the 
mnchise and proceeding to Insert a easiest 
ping. 

An t~ v *? oni clrcaHa can be of any 

«U lonn and as they are not part of the in- 
mention insofar as the application of the 
units, which can be obtained from trade 
acarccs, is concerned, .it has not been 
deemed necessary to Illustrate in detail 
45 each control, whosa structure may take airy 
farm. The control of resin flow Bolts such 
gtewa *p » rate of Increase of 10%. Thus, 
g <h o bore hole paases throush an 

onhr lend to a slight increase an atnai o and 
tubhg thkfoems fa the region of the 
cnYmn. Again it will be noted thai although 
„ fttcn envarna are nana try filled with waterTS 
55 if _ P°^b*» «o make the sleeve 

^Sf ♦ ^ S^" 1 t tW hj selected to 
be able to polymerise In water. As the tubus 
ijJF^^^^the sleeve, the tubing car! 
stnl be moulded nanaaJty. 

h^!?i!h? !2!!L^ ^torrnpten, the flow of 
^nPdener is stopped by means of valves 37 

doner, if drilling roccm man res, a start Is 

fcs 25?* S^SJS^ ^ vail of Qh, 
W bottom >P att of the tubing a few yards above 

A* 



the bottom of Che drilling. Thus the 
retracUNe tool 2, during ha descent, ed- 
uces Its bead gradually downwards in the 
tubhig and cuts a wall m a truncated thane 
rarcd meeting up with the twotecting sleeve. 70 
Thfc truncated shape cutting may alter- 
■atively be earned out by abode* sleeve. 

being locate* jusr^vTrhe 
dnuran tool, if a cement plug has been 
SSSJo" *™Un *p by meana of the 75 
SS*JSi *f ET!? n * Attorn 

Jfcemud, then the control i are set for the 
feed ; of hardener and resin, While the 
machine is dssrendmg and as soon m 

^"^J. 6 bouom end of the 85 

truncated conn, the controls are aet for 
forrnln* the outer sleeve. In tins manner a 

S^fJft? * m m ****** ^ "Ste 
tuhtag end a new section of tubing, the end 

££!£S W t f*® heidH^eentwo 90 

tnmcated leyers of tubing resin. Thus the 
macW coennructed enablea a perfect 
^tejoltit to be made after IjTE 

"^S^ent that the thera>oliardening 95 

S^^ m ?JT b V^ Tn " y ^ Wd to form tbS 
tiesvve and tubing can be of any sort 
prodded that thasr mechanical properties 

venttonal tuWng- Thus tte invention en- 100 

In addition to the abarcfnonUonod 
•JpUMtsoaa, thai is to lay bore-bofc> drfflban 
with sinmtteneous forming of tubina cor? 105 
^ a ^y. the slopping a«f the rcat^rtrnV^I 
^Lt^Tl udvanca, me isuK^eoen 
« lod to »fkf the internal aseevemg 
of tubes even if filled with water or to mekf 

^SJSS^JtZ^^S* • P««*™d or U0 
camptoMy oxidised tube* 

Wnal^^controJa iter ^vancfai* the 

^7 zSSy^j? by m f 01 •Wseves ft, 12 

t£? S^m^* 5 " 1 ^ tVTOa * d ^> return 
the assembly to a desired depth, as for U5 

previously formed porafon. ™ 

WHAT WB CLAIM IS>— 

— ^ . m0 i^? f ? ^ exploratory drilfin* 120 
comprising drflling a holTand mtmldrnga 
tuUng around the wall of the drilled hole 
^aftsnc^usiywith drimng of the hole^the 
^^^jenhmg cavmg InTrf the strata and 
ingress oi water. j-q 

eoi;«^- C ft«L 01 ^P^tory dHUng 
comjprWng drifting a hole by ^ImTa 

thrboih mVearlh 
moulding e tubing around the wail of the 



- ^ — ■ 

driUed hole lUnulteueoeBly with the 

v^^S^^Pl 01 °* dr&h * tool, to 
V*™** «^ la of Che strata ead&greej of 

5 St^i TJ 6 ^ ^« «P****te member 
f . ^L 1 * , tho dulling tool W mdjhkS 

ptevrot relative movemeat between Che 
J^pe^Wemember and the inbl»r andi 
faro© b exerted between the *Jrtr*n.rw 
10 e*p«uieWe member and** S£?tJ 
cb« the iWHng tool to p^Sf^ 

^^^^^^ 
™« fta mouldable materia b a faeraio- 

to bring heated. f TO 

<x A method a 
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sleeve directly egalmt mm wall oi the <fc 

A A BBtttod aocoedfag to claim 6 la 
wMohmonMfag ^theUeeve ii «rSod o5 
nwufdabie matefiilSSe&^ 
,« SK™tS ^ifotoa Bono aiound tiie wall 5 



Tetrad **iow the •ujmorttei body » 
5m iailateble innohu- alee^flied^^ 
body, » tecomd farfataUe anmSr S*e~ 

£wSi? w ' "!«•»• former bavins u Ks 
tojectnm zoos at fti lower Bed. aid W7„Zt 

mean* between the injection aoe7i3 



baa ting 

r.A 
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after extnueon. 

SeTtteS P^^^-tton thereof 
a method aceordbto to claim a tn 

k. n°*< A ™**?i ,,coo «Bna to any of ebjm. fi 
to 9, la wide* the BwoUSng of the «ker? b 

to Va ^-"^S 0 ? «o any of claims « 

Jeoted materials en ooarttoOed an mm £. 



SP? ■ »«n«ted oa a ojrflnder (be aoda of 

ible on i 
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^J^J^T* ■5S h aa ?*» «i an extern*! 

j*^™ body. tbTbodY 

cylinder into two annular d^mU, ilii 
cbartbet. being pewldeA ^* *° 

,,, ?f~f mI ° » «»tin ndaer immedietohr 115 
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pressure in the bottom of a bole 
drilled and tor continuing the flow 
moulding material. 
22. A machine accordface to claim 21 
5 when dependent on claim 1% In which said 
control means is adapted to act on reception 
of an impnlaa from tao pressure sensor such 
that, when Ibc pressure sensed by the sensor 
exceeds a predetenmncd value, said control 

10 mesne cansei the delivery el mud to the drill 
tool and to stop, both the sleeve* to inflate, 
the or each hardener deBvery valve to close, 
the or each delivery valve for the moulding 
material to close at tha outlet from the or 

IS each static miser once tha mixer has been 
drained of hardener. Hie switching off of the 
or each lleatmg element ckcuit and a haft to 
the machine's progress downwards. 
23* A ninclrine according to any of cJnrsns 

20 20 to 22, In which nald control means fa- 



cia des means for automatically setting in 
motion the inflation of the first sleeve 
deflation of the second deere eru) its 
descent under the control of a first end of 
stroke atop in said hydraulic jack* a second 
end of stroke stop being connected to means 
for setting In motion Inflation of the second 
sleeve, deflation of the first sleeve and the 
filling of the other annular chamber in said 
hydraulic Jacfcu 

2A A method of exploratory drilling 
substantially as herein described. 
25~ A machine for exploratory drilling 

described with 



substantially as 

reference to the a ccomp anying drawings. 

A. A. THORNTON & CO. 
Northumberland House, 
303—306 High! Hotborn, 
London, WXU. 



^S^^t^Y^S^fJ^^L 0 ^^ Courier Prase, 
Pul*jft»d by tno Patent Offlce. x> Southampton Bunding*, Looden. 
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